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Amendments to the Claims 

The following listing of claims replaces all prior versions and listings of the claims. 
Listing of Claims 

1 . (currently amended) A method comprising obtaining a feed forward input 
signal to compensate a cage frequency of a motor from a sensor adjacent a disc rotated 
bv said motor, and applying the feed forward input signal to a servo writer to write 
substantially circular tracks of servo data to said disc, of compensating for disturbances 
that oquqo track ohapo irregularities on a dioo during a disc s e rvo writing proc e ss, the 
disturbanc es sub s tantially attri but able? to a nonropoatablo runout (NRRO) substantially 
Gaus e d - by a oago froquoncy g e n e rat e d in a motor supporting the disc, the method 
oomprising - st e ps re f 

(a) d e t e rmining a r e ferenc e cag e fr e qu e ncy; 

(b) dotc i mi i iing a food forward input signal bas e d on th e r e f e rence cage 

frequency; - and 

(c) fe e d forwardly applying the food-forward input signal to tho servo writ e r to 

aubotanrially eliminate th e track shap e irr e gularitioo ao traok goiyq 
patterns aro written by a s e rvo writing head oporably oormooted tcHfae 
servo - writer - : 

2. (currently amended) The method of claim 1 wherein the reference oago 
fr e quency d e termining steo (a) oomDriflos - fiteos of: wherein the sensor comprises a 
reference head adjacent a plurality of servo data sectors on a reference Track on the disc 
and the ob Taimnfr <t pp farther comprises using the reference head to transduce position 
error signal (PES) values from said sectors. 

(a)(i) writing a r e f e r e nc e truck that has minimal rrack ahapo irregularities; 
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(a)(ii) moaomiag a Qorio S' O - f Position Error Signal values (PESs) using a 

referenc e position sensor, each PES valu e in th e s e ri e s corresponding to a 

sector on the reference? track; 
(a)(iii) d e t e rmining a multipl e s e ries of PESs by rep e ating th e step (a)(ii) over 

multiple disc rovoluriono, oaoh oorioo of PE S s moaourock eve r on e disc 

revolution; 

(a)(iv) determining a ou ries of rupca tabl e runout valu e s (RROs) for all se ctors on 
th e r e f e r e nc e track, e ach RRO sequentially oorroaponding to a sootor on 
tho reference track, oaoh - RRO of a oootor being an av e rag e of all PESs of 
the soctor; and 

(a)(v) doto i mining the rofOEOnoo eago froquonoy of th e ref e r e nc e track by 

subtracting th e RRO of each sector from tho PES of th e sam e se ctor on 
the rcforonoo track. 

3. (currently amended) The method of claim 2 wherein the reference track and 
the reference head are disposed adjacent an outside diameter (OB) of the disc, wher e in 
the reference cage - frequency determining st e p (a) further compriooQ otop of: 

(a)(vi) phase adjuQting tho roforono e cag e frequency of the roforonoQ track based 
on an angular di spl a ce m e nt of th e r e f e rence pOGition s e nsor relativ e to tho 
s e rvo writing head. 

4. (currently amended) The method of claim 1 wherein the obtaining step 

further comprises using a data transducing head controllablv positionable bv the servo 

writer to transduce position error signal (PES) samples from servo data written to the 

disc and determining the feed forward input signal in relation to the sensor and said PES 
3258594 3 
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samples. 3 whereto th e f ee d forward input signal jtex e nmnrng step (b) compris e s steps 
e£ 

(bXi) — d e t e rmining a calibration factor; and 

(b)(ii) d e termining th e fe e d forward input signal bas e d on th e calibration faotor 
Qad4h<>^haeo^justQd-fOfofQiK><> otigo frequpne> ' dotpiminod during th e 
oorvo writing proeoofl. 

5. (currently amended) The method of claim 4 wherein the PES samples of the 
obtaining step are transduced from servo data written to a first track adjacent an outside 
diameter (OT» of the disc andfrom servo data written to a second track adjacent an 
inside diameter (ID) of the disc, and wherein the determined feed forward input signal is 
further provided as a function of disc radius in response to the PES samples transduced 
from the respective OD and ID of the disc, whoroin iho oalilimrinn fnctnr d fl termining 
stop (b)(i) compri se s stopo of: 

(b)(i)(l ) writing an OD calibration track and an ID calibration track, tho OD 

calibration track being looatod noar - an outer e dg e of th e disc and tho ID 
calibration track being locatod n e ar an inner e dge of tho - d is c, both 
cal ibration tracks having minimal traok shap e irr e gularities; 
(b)(i)(2) determining on OD cago frequency peak magnitude on tho OD 
calibration track; 

(b)(i)(3) d e termining an ID cag e fr e qu e ncy peak magnitude) on th e ID calibration 
track; and 

(b)(i)( 4 ) d e termining tho calibration factors for eaeh sector on subs e quent teaefes 
to bo written by th e s e rvo writer based on th e circumferential position of 
the corresponding s e ctor, the radial position of A e corresponding s e ctor 

#258594 a 
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with rospoot to rho OB and ID calibration Tracks, and the OD and ID poak 



magnitudes corresponding to tho radial position of tho oorro flp o ft ofa g 



Claims 6-8 (cancelled). 

9. (currently amended) A computer readable media readable by a computer and 
encoding instructions for executing the method recited in claim & X. 

10 (currently amended) A disturbance removal s ystom - fo f- oomponoating for 
disturbances that cau s e track shape irregularities on a dioo during a disc servo writing 
prooogs poifoimcd by a Gurvo-writer moving a s e rvo writing head, the disturbaaoo s 
oubgtanriaHy attributable to a nonropoatablo runout (NRJAO) substantially caused by a 
cag e fr e qu e ncy generat e d in a motor supporting th e disc, tho disturbance removal 
system An apparatus c omprising: 

a reference position sensor adjacent a disc rotatable by a motor. 

a reference cage frequency determination module e l e ctrically connected to tho 

roforonoo position s e nsoT which determines a reference cage frequency of 
the motor from the reference position sensor: 
a feed-forward input signal determination module conn e ct e d to tho roforonoo 
cag e frequency dotoiininarion modul e , determining which determines a 
feed-forward input signal based on the reference cage frequency; and 
a servo-writing module which adjusts a position of a data transducer to write 
substantially circular tracks of servo data on the disc in response to the 
feed-forward input signal rec e iving thu food - forward inpur ^g^ ai-fe^ 

#258594 5 
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tho food forward input aignal dotonnination modulo, whilo tho sotvo 
writing head e l e ctrically oonnooiod to the s e rvo wriring modulo io writing 
sorvo patterns on tho disfrdming th e s e rvo writing pr eeess. 

1 1 . (currently amended) The disturbance removal system apparatus of claim 10 
wherein the reference cage frequency determination module comprises: 

a reference track writing module causing the servo-writing module to write a 
reference track that has minimal track shape irregularities on the disc; 

a Position Error Signal (PES) measurement module that measures a series of 

reference PESs detected by the reference position sensor, each reference 
PES of the series sequentially corresponding to each sector on the 
reference track; 

a repeatable runout (RRO) determination module that detennines a series of 
RROs for all sectors on the reference track, each RRO sequentially 
corresponding to a sector on the reference track, each RRO of a sector 
being an average of all PESs of the sector, and 

a reference cage frequency determination module that determines the reference 
cage frequency by subtracting the determined RRO of each sector on the 
reference track from the PES of the same sector measured during the 
servo-writing process; and 

12. (currently amended) The di s turbance r e moval s ystem apparatus of claim 1 1 
wherein the reference cage frequency determination module further comprises a phase 
adjusting module that adjusts a phase of the reference cage frequency based on an 
angular displacement of the reference position sensor relative to the servo-writing hcad- 
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13. (currently amended) The diGmrbanoo removal gy s tom a pparams of claim 12 
wherein the feed-forward input signal determination module comprises a calibration 
factor determination module that determines a calibration factor, wherein the feed- 
forward input signal determination module determines the feed-forward input signal 
based at least on the calibration factor and the phase adjusted reference cage frequency. 

14. (currently amended) The disturbance removal system a pparatus of claim 13 
wherein the calibration factor determination module comprises: 

a calibration track writing module that writes an OD calibration track and an ID 
calibration track, the OD calibration track being located near an outer 
edge of the disc and the ID calibration track being located near an inner 
edge of the disc, both calibration tracks having minimal track shape 
irregularities; 

an OD peak magnitude determination module that determines an OD cage 
frequency peak magnitude; and 

an ID peak magnitude determination module that determines an ID cage 
frequency peak magnitude, wherein 

the calibration factor determination module determines the calibration factors for 
each sector on subsequent tracks to be written by the servo-writer based 
on the circumferential position of the corresponding sector with respect 
to the OD and ID calibration tracks, and the OD and ID peak magnitudes 
corresponding to the radial position of the corresponding sector. 

Claims 15-28 (cancelled). 

ff258594 7 



PAGE 10/18 ' RCVD AT 4/30/2004 5:58:49 PM [Eastern Daylight Time] * SVR:USPT0-EFXRF-1/4 * DNIS:8729306 * CSID:44€52329659 * DURATION (mm-ss):04-18 



